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SPMS

Software Process Management System
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Course Objectives

The course will focus on :
¢ Using the Software Process Management System
¢ Learning to create process models

e Learning how each element of the SPMS interacts
with other elements

¢ Learning how to use the project specific plans
to assist in validation of the process models

By the end of the course , students will have:
¢ Become familiar with the elements of the SPMS

¢ Created, instantiated, and simulated their own
process models




® Course Schedule
Day 1
9:00 Course Introduction and Overview
SPMS Overview
Process Models vs Project Plans
Granularity Issues
Nodes, Constraints, Phases
Architectural Levels
Development Modes
Hierarchical Models
Measurement Model
Graphical Representation
10:00 Building a simple Model in Xpert
Exercise 1
10:30 SPMS model representation
Exercise 2
11:00 Project Specific Data
11:30 Exercise 3
12:00 Lunch
1:00 Discussion of exercises
1:30 Scheduling the Plan
2:00 Exercise 4
2:30 Graphic Monitoring
3:00 Simulation of the Plan
3:30 Exercise 5
4:00 Discussion and review

Day 2
9:00 Review/Questions
9:30 Validation tasks and Rework
10:00 More Complex Models
10:30 Exercise 6
11:00 Discussion & Questions
’ 11:30 Summary and support issues.




¥ssel

Jue) ABojouyoe| e1emijos

o e

JuawaAoJsdw|

$$920J4d snonujjuo) -

uojjuaAadd 329j)3Q

bujujedy ¢ smajAay

1593 /ubjsap
/Sjuawadinbad/3s —
§5920J4d J6u3z MS snhoJob |y

» ©

sishjeue

9 jJuawaJdnseaw

ss9%04d @ A311end

bujuueld/Wd
Juawabeuely diseq

i

snd04 Juswanoidwy Ayjiqede)d ssadoid




Juswabeuep ss9201d 91eM1}0S

= UO|30BUD + Spoylaw Buuoluow + ue|d SIyl

MOH ‘U3YM ‘IBYyM ‘OYyM =.S321N0SaY YlIM ue|d pajnpayos
. uaym = buinpayds + suoneing

OYM = S92In0SaY

1eym + >>o._._ = Uejd

1eyM = ele( 109fo.id

MOH = |[9pOW SS920.d

J1uswabeuepy ss920.1d 94eM1}OS SI 1IBYM




s

sanIAnNdY
jusawdojanaq
. 994J0jug » ‘Yoayo

juawuodjAug
paiajua) ssad0id

* uoljewlojuj ssadoid

1

‘apiny ‘uoddng

wea] 199loag

J1obeuepy
103loud

L 7 ueydioslosd

_Eom@u

Z s|00]

suonuyag
$5990.d 11911dx3

Bujuueld Bujuuejday
o 109fo.d i Bujuue|d
$9,
sjo0] ()
Buuoyuop W aaooo ¥ Jaauibug
$S920.1d d $59920id
s|o0 | juswanoiduwy _
uoniuyag » JUBWISSASSY
: uonewou|
$S3201d ~—— ‘ubiseq aij1vads
> $5920.1d 100014

S3INpPadoid pue spiepuels ajes0di0nH

wbipeied Juawabeuepy ssad0.id



Process Models vs Instantiated Plans

Process Model:

Represents a prototypical sequence of tasks,
milestones, constraints, and products necessary to
produce a prototypical single instance of each of the
types of software component within the process
model.

Process models provide the framework for producing
plans that may be replicated and a framework for
metrics which may measure the process.

Plans:

Contain numerous specific named and inter-related
instances of the software components and the
tasks necessary to produce them according to the
process model.

Plans are the baselines for monitoring progress of
a specific software development project.
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Process Model Granularity Issues

Process Interface

Import Graphic Model Edit Process Edit 10 and Constraints
?\A by bl g
& & 35
Edit a Model Edit Produect Edit Constraints

A

Delete Model

e Entire model

- Import Graphic Model
- Delete Model

e Named Groups of Components
- Edit Model
e Individual Components

- Edit Process

- Edit Product

- Edit Constraints

- Edit 10 and Constraints




Nodes

{

e Task:

The basic component of a process model.

e Milestone:

A special node used to highlight important
events in a process model.

¢ Interface:

A special node used to link subnetworks
in the process model. Represents a
product in the SPMS.

e Reverse: ( OR )

A special node used which allows the
successor to start when any predecessor is
complete rather than when allpredecessors
are complete.

SAIE.




Constraints

Systems Analysis Phase

®©E©:€ ?Cro—:)

e Finish to Start:

- Specifies that a task cannot start until its predecessor is complete.
e Finish to Finish:
- Specifies that the completion of a task dictates the completion of its

successor. May have a duration to specify lag time between a task and
‘ its successor.

e Start to Finish:

- Specifies that a task cannot finish until its predecessor starts.

o Start to Start:

- Specifies that two tasks can start together. A duration applied to this

type of constraint indicates a lead time between the start of one task
and the start of its predecessor.

e Hammock links:

- May have resources
- Dynamic durations calculated as elapsed time between end points.
- Used to represent phases in SPMS

» SAIC




Architectural Levels

()

(sa D)oo ) sa )
o e I )
C o D)o I )

e Alternative architectural levels within a process model
® Nodes in a process model contain an architectural level parameter.
® Project specific software components also contain this parameter.

¢ Plans contain nodes in which the model and component parameters
match on both architectural level and development mode.

& _ SAlE




Development Modes

e Develop module?
e Reuse module?
e Prototype module?

e User defined....

e Alternative sequences of nodes within a process model

e Nodes in a process model contain a development mode
parameter.

® Project specific software components also contain this
parameter.

¢ Plans contain nodes in which the model and component
parameters match on both architectural level and
development mode.

¢ Allows instantiation time tailoring of model.




Hierarchical Models

Process component "A"

35;7—9

Process component "B"

Some Possibilities:

Process component "A" might be at the SYSTEM level.
Process component "B" might be at the CSCI level.

"B" might be considered "Part of" "A"

Process components "A" and "B" might be at the same
level and "B" specify greater detail than other portions
of "A". "B" might be considered "Part of" "A"

How do you want to view parts in the model editor?

SAIE.




S.SINdS 03 jeaSajul aJde sjppow ssa904d pue solayow yjog

uoljenjeAd 91433l Jo }jnsad e se udye] aq
PInoYs suoijoe Jeym mouy .o ‘aJnsealti 0] UdYM .10 jeym
A313udpi AjaA11934J9 jJouueo 3uo sjapow ssanouad Jnoyyum

pajenjeAd 9q jouues sjusuodwiod
$$9904d 9|qLIND3X0 40} BLIYJD }IXD 9Y] SOLIOW JNOYIIM

(06.A1np ‘SS0Y *N) ../ Judiduiidd |opow SALIp PInod uo0i}99|j09
914J0W JeY] Sem S|apoll ss3904d pue SoLI}dW JO UOI3oeIIIUI

oY) Jnoqe A4oA09SIp Aqepuoosas jueldodwi uy " japows ssasoad
uononpouad ayj o3 jeagajul sawi09aq siskjeue pue uol99j|09 elep
40} [opow ssagouad 8y} ‘snyj *SSao04d Jeyl 40} elad}ld9 11X 9y} ul
pauijap si “-"soonpoud 31 swa)l pue ssagsodd © uo solIdW 1994109
0} paau aYyL "} op nok [jom moy Sulanseawl 34049q Suiop aJe nok
Jeym MOuy Isnitl noA°sola3awl 3yl uadyy ‘jopows ssaosoad ay3 auijaq,,

SOl4]0| puv S|OPOJ $5690.4d o|qeIN9ex3




i

SSOUAAIDDJJT  SSOUDAIIYT SSOUSAIIOBNT  SSIUAANDAYT

‘sainquie ebesn ejeg ebesneleq  Buissadoid uonEdUNWIWIOD
@S0y} J0 sainseaw ] ! . .
aAneyuenb ase somey ™ L_¢d3 Z'd3 L'd3 1"03

‘Ayjenb apiaoad
yaym sainquue

PolUdIO BIEM}JOS — o
aie eualt)

Buissadoid
SSOUdAIDAYT

SSAUBAINIYT

‘Ayiend

19NPOoid JO SMOJA

pajuauo

juswebfeuewl ——— —»
ale siojoed

yiomauwel4 Ajljenp oavy
P 9




TABLE 1.1-3 SOFTWARE QUALITY FRAMEWORK
FACTORS AND ASSOCIATED CRITERIA

FACTOR

CRITERION
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ACCURACY
~ ANOMALY MANAGEMENT
AUTONOMY
DISTRIBUTEDNESS
EFFECTIVENESS - COMMUNICATION
EFFECTIVENESS - PROCESSING
EFFECTIVENESS - STORAGE
OPERABLLITY
RECONFIGURABILITY
SYSTEM ACCESSIBILITY

TRAINING

H

¢ ¢

> > ¢

COMPLETENESS
CONSISTENCY
TRACEABILITY
VISIBILITY

HRAH

APPLICATION INDEPENDENCE
AUGMENTABILITY

FUNCTIONAL OVERLAP
FUNCTIONAL SCOPE
GENERALITY
INDEPENDENCE

SYSTEM CLARITY
SYSTEM COMPATIBILITY

VIRTUALITY

HXHXHHK A

MODULARITY
SELF-DESCRIPTIVENESS
SIMPLICITY
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XX
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Data Collection Forms
by Phase and Architectural Level

Software Development Phase Form
System requirements analysis/design DCF A
Software requirements analysis DCF B
Preliminary design DCFC
Detailed design DCF D
Coding and CSU testing DCF E
CSC integration and test DCF F
CSCl testing DCF G
System testing DCF H
Operational test and evaluation DCF |
Architectural Data Collection Forms
Level
A B C D E F G H I

[SYSTEM X X_ X
CSCI X X X X X X
[CSC X X X X

CcsSuU X X X

SAIE.
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Validation Tasks and Rework Node Id'S

4
1 2 =

Task "A" Task "B" Milestone Product

Process id DCF A, 123 o " "D"

123 SYSTEM
Task "B" is a validation task.

When Task "B" begins it requests that the Data Collection Form (DCF A) associated
with it be filled with data.

When the data becomes available, the metrics associated with this project are
computed and compared with the quality goals of Product "D".

¢ Quality goals met, then Task "B" is complete and the Milestone "C" is met and
Product "D" becomes available.

® Quality goals not met then replanning will find the task associated with product
"D" which is of the process type "123" and use it as the starting point for cloning
up to and including the validation task.

1 2
Task "A" Task "B" Milestone Product
Process id DCF A, 123 "c" "Do"
123 SYSTEM

5 6
Task "A" Task "B"
Process id DCF A

123 SYSTEM




Impact of Re-Work on other Process Components
Tasks Not Started Case

Process Component 1

5
1 = 2

Task "A" Product "E" Task "B"
Process id Version 1.0 DCF A,

123 123
SYSTEM

Milestone Product
Hcll 'ID'I

7
¢ S ‘
Task "A" Product "E" Task "B"
Processid  Version 2.0 DCF A
123 SYSTEM
Process Component 2
A 3 ' 4
S S o
9 10 | — — — -
N
l\?&m "e® N
' ersion 1.0 1§ TaSk nGn
Not yet started.
7

Product "E"
Version 2.0




8 Impact of Re-Work on other Process Components
Tasks In Progress Case

Process Component 1

5
1 M= 2
Task "A" Prodyct E" Task "B" Milestone Product
Process id Version 1.0 DCF A, " np"
123 123
SYSTEM
7
¢ =
‘ Task "A" C;"r‘::’:: ;E('; Task "B"
Process id : DCF A
123 SYSTEM
Process Component 2
5
(f'__'i> 9 10 — - -
Product "E"
Version 1.0 Task "G"
Started but not
7 Finished
Product "E"
Version 2.0




Impact of Re-Work on other Process Components
P Tasks Complete Case

Process Component 1

5

1 = 2
Task "A" Product “E" Task "B" Milestone Procduct
PI’OCQSS id VerS‘Oﬂ 1.0 DCF A' HCI -Dn
123 123
SYSTEM
7
¢ =
nAW Pl’OdUCt "E'
Task A X Task "B"
Process id Version 2.0 DCF A
123 SYSTEM
‘ Process Component 2
S
) 9 10 | = = = <
Product "E"
Version 1.0 Task "G" Task "H"
Finished Finished
7
(:} 11 12 k= = - = 4
CL",:::,C: z.Eo Task "G" Task "H"
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Exercise 1

1. Using the associated hand-out input the System Requirements Analysis
subset of the process model as a part of a larger model.

2. Create a Systems Analysis Phase .
3. Use only Finish-to-Start constraints.

4. Export the model from Xpert.




6. DEVELOPMENT PROCESS

6.0.1 The developer shall inmplement a process for developing the

softwvare. The development process will be composed of the following
major activities: .

a. System Requirements Analysis #
:. D. System Design il -

C. Software Requirements Analysis

d. Software Architectural Design

e. Software Detailed Design

£. Software Coding and Testing

'g. Software Integration and Testing

h. Software Configquration Item Testing

i. System Integration and Testing

J. System Testing
k. System Installation and Checkout.

€.0.2 The developer shall select and map these activities onto tﬁe
life cycle model established for the software project. The selected

activities wmay overlap and =xzay be performed iteratively or
recursively.

6.0.3 The developer shall use the methodologies, standards, and
procedures that are systematic, adequately documented, and established
by the developer's organization for performing the activities.

6.0.4 The developer shall use the computer programaing langquage(s)
as 'specified in the contract to code the deliverable software.

. 6.0.5 The developer shall consider incorporating non-developmental

items into the deliverable software. Incorporation of such itexs
shall comply with the documentation, data rights, warranty, and other
requirements as specified in the contract.

6.0.6 The developer may enploy non-deliverable items in the
development or maintenance of software. However, the developer shall
ensure that the operation and maintenance of software after its
delivery to the purchaser will be independent of such non-deliverable
items. In case such independence cannot be ensured, the developer
shall treat the non-deliverable items as non-developmental upon
notifying the purchaser regarding the impact of non-deliverable itexzs

on the cost, schedule, operation, and maintenance of the deliverable
softwaras.

17




6.1 System Requirements Analysis. The developer shall perform or
support the following system requirements analysis activities.

6.1.1 Engineering. The developer shall analyze the statement of
need, statement of work, and recommended solutions, if available, to
defina a set of system requirements addressing the following as a
minimum: '

a. Functions and capabilities of the total system, including
performance, quality, and physical characteristics and
environmental conditions under which the system will perorm;

b. Safety requirements, including those related to equipment
characteristics and degradation, methods of operation and
maintenance, environmental.influences, and personnel injury;

c. Security requirements, including those related to operational
and maintenance environments and compronmise of sensitive
information or materials: '

d. Human engineering requirements, including those related to
constraints on personnel, areas needing concentrated human
attention and sensitive to human errors, and training;

e. Interfaces requirements for interfaces external to the systen,
including interfaces with users:

f. Operation and maintenance requirezents.

® §.1.2 ualificat Testing., The developer shall define a set of
systen qualification requirements, including qualifications methods,
for verification, validation, and testing of the system rsquirements.

6.1.3 Docurmentation. The developer shall document the system and
qualificaticn requirements in a systen requirezents document in
accordance with section S.4.

. 6.1.4 Product Tvaluation. The developer shall perform evaluations
of the system and qualification requirements for the critaria .
identified below as a minimum., W¥hen a problem is detected, corrective
actions shall be taken in accordance with section 9.3.3.

a. Consistency == axternal and internal:;

b. Traceability:;

c. Test coverage of requirenments;

d. Testability:

e. Feasibility of design, operation, and maintenance;

# 6.1.5 Formal Review. The developer shall conduct one or mcre system
requirenments reviews in accordance with section 9.2.
6.1.6 ggn(iggza;ign\Hangggmen;. The developer shall place the

documents identified below under configuration management and perfora
configuration control in accordance with section 9.1:

a. Statemant of work
b. Systen requirements document.

18
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Exercise 2

1. Import the graphic model of Exercise 1 into the SPMS.

2. Browse the fine grained components using "Edit Process", "Edit
Products”, and "Edit Constraints" buttons.

3. Browse the product to producer and consumer relations using the
"Edit 10 and Constraints" button

4. Browse the hierachical coarse grained components using the "Edit
Model" button

5. Edit your model as desired .




Exercise 3

1. Move to the Project Interface and create a new Project.

2. Define a system level component with a source to match the
development mode of your model.

3. Create a Plan by selecting your model and your project and providing a
name for your plan.

4. Export the plan from the SPMS




Exercise 4

1. Create a new project in XPERT. Clear the New Subproject which is
automatically created. From the Date Control Panel, Turn off the Show
Hours/Minutes option .

2. Import your plan into XPERT.

3. Use "Clean Up" to improve the readability of the activity network.

4. Select the tasks in the network and enter durations. (Format is
"weeks,days".

5. Perform Time Analysis.

6. Build a Gannt chart to display your results. See Gannt chart options for
tailoring the chart.

7. Build a Table view. Use "Selected Table" with "0" resources displayed

8. Select the entire table and Export it from XPERT. (use name.DAT"
format)




Exercise 5

1. Import the scheduled plan into the SPMS.
2. Randomize the durations of your plan.
3. Create some graphs for monitoring your plan during execution

4. Execute the plan.




Exercise 6

1. Open your model in Xpert.

2. Add a validation task for the Systems Requirements Document.

3. Be sure your DCF and rework node id are appropriate!

4. Alter the constraints to allow some tasks to begin when any of their
inputs are available but only finish when all of their required inputs have
been made available.

5. Export the model from Xpert.

6. Import the model into SPMS

7. Create a new project.

8. Select measures and default quality goals for this project.

9. Define Parts.

10. Create a new plan using your new model and new project.

11. Execute the plan.

12. Replan as necessary.




